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(54) COMPOSIHE MATERIALS AND MODIFIED FIBRES 

(71) We. KJELD HOLBEK, a Danish subject of Lejrcvcj 74, DK-4320 Lejie, 
Denmark; do hereby declare the invention, for which we pray that a patent may be granted 
to OS. and the method by which it is to be perforaied, to. be particularly described in and by 
the following statement: . . . , , . 

This invention. relates to composite materials and modified fibres; more particularly, it 
relates to composite materials comprising certain cellulose-containing fibres which are 
impregnated, preferably by a vacuum and/or pressure impregnation technique, with at least 
one wood preservation agent in the fibre structure. Such cellu!ose.a)ntaining fibres and 
■ composite materials have novel properties and novel fields of application. 

Ths present uivention provities a composite material which comprises cellulose- 
containing fibres selected from sulphate pulp fibres, sulphite pulp fibres, semi-chemicd 
pulp fibres, ehcmi-raechanical pulp fibres, theimo-mechanlcal pulp fibres and mechanical 
pulp fibres, or waste paper or waste cardboard fibres or fibre bundles, saw dust, wood mp, 
diavings, wood woolor synthetic cellulose iibres which are impregnated with at least one 
agent selected from silicon and metal oxide acylates and biodd^y-acttve metal conmouilds 
comprising a metal selected from copper, mercunr, chromium, tin and zince. and a binder. 

The present inventum also provides such ceuulose-oontainii^ fibres which are impre- 



gnated with a silioin or metal oxide acylate. Such fibres maybe produced by a process 
which comprises impregnating the ceUnlose-contBinlng fibres with at least one such agent by 

a vacuum and/or pressure impregnation technique. 

- impregnation may involve an initial evaporation stage, followed by apphcation of the 
mation agent at normal pressure or at super-atmospbeiic pressure. Tlie agent may be 
i dissolved in a low-boiuns organic solvent at a temperature Immediately below the 
t point of the solvent. The fibres may be in the form of sheets, rolls or bales ivhich are 



boiHng point of the solvent. The fibres may be 
defibrated immediately — *■ *" - 



. r subsequent to the impregnation. 25 

The cellulose-containing fibres are, e.g. pulp fibres, such as sulphate pulp fibres, sulphite 
pulp fibres, semi-chemical pulp fibres, chemi-mechanical pulp fibres, thermo-mechanical 
pulp fibres and mechanical pulp fibres, for example prepared from soft wood or hard wood, 
straw or bark. Hie pulp may oe bleached, or unbleached. The pulp fibres may be in the 
30 form of, for example, d&crete fibres (wet or dry), sheets, roUs,graniiIatcs, bales. Important 30 
cellulose-containing fibres for the present purposes are waste fibres, for exampte waste 
paper or waste tarfboard. However, it is also within the scope of the present mvenbon that 
thecetlulose-contiunine fibres arc fibre bundles, saw dust, wood cUp. shavings, wood wool 
or synihetic celhitose fibres. The cellolcse-containin^ fibres are characterized in that they 
35 are impregnated with at least one wood preservation agent. 35 
The mroiegnalion for the production of the fibres may be carried out according to known 
methods of vacuum and/or pressure impregnation, e.g. impregnation by pressure, m which 
the impregnating agent is introduced into Die material by applying an external pressure, or 
vacuum impregnation, in which the fibres to be impregnated are first subjected to a 
40 vacuum , whereafter the impregnating agent is introduced into the matenal by releasing tne 40 
vacuum and optionally applying super-atmospheric pressure. It is also possible to aprfy 
alternating pressure-vacuum steps so as to "pump" the impregnating agent through the 

material. . . 

Depending upon the solubilhy characteristics of the impregnation agent, we irapjegna- 
45 tion may also be perfoimed by Bang the method whereinirapregnation is performed using 45 
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an Impregoating agent dissolved in a volatile solvent at & temperature just below Qis boiling 
point of the solvent. The solvent may, for example, be methylene chloride, e^ylene 
trichloride, 1,1,1-tridiloroethane orfluoro-trichloromethanc. Impregnation by this method 
offers the advantage that the solvent is easily and quickly removed from the impregnated 
cellulose-contaiaing fibres, thus avoiding the Sre hazard of the use of conv«itional 
hidt>boiiing flannnable solvents. 

Typical examples of smtable wood preservation agents include: mixtures of copper salts 
in carbolineum (anthracene oil), combinations of zinc salts and creosote, salts of mercoiy, 
e.g. mercui^ chloride, mixtures of mercuric chloride and copper sulphate with either zinc 
ctuoride or sodium fluoride, fiuorine, e.g. mixed solutions of soldium fluoride and zinc 
chloride, Wolman salts (generally considered to be formulations containing fluorine, 
diromium, arsenic and phenol components (FCAPJ), or fluorine/cbromium/arsenic 
compounds (FCA), zinc, e.g. basic zinc salts, zinc chloride, chromated zinc diloride 
CCZC), copperized CZC (CCZC), copper, e.g. copper compounds, such as copper 
sulphate, copper/cbroimum/boron (CCB) mijctures, coppeiychromiutn/aisemc (CCA) 
mixtares, the so-called CCP mixtures wherein the arsenic contents of CCA has been 
replaced by phosphorous compounds, tin, e.g. triorganotin compounds in emulsified or 
solubilised form, such as trii^enyltin and tributyltin compounds, such as tributyltin oxide, 
or tin compounds logger with silicon, germanium or lead, (heavy) metal sahs of add 
phosphate esters, or metal salts of organic compounds, such as copper peDtaddorophenate. 
copper nadithenate, oopper-8-hydroxy-quinoIat, zinc naphthenate or peidachlorophenate. 
tlo napbthmate or mercury compounds, such as ethyl mercury chloride, sulphate, 
phosphate or acetate or phenol mercoiy acetate or preferably oleate, or the above- 
meattoned oreano tin compounds in an organic solvent, 

One type of compound which has been foand especially interesting as an hnpregnation 
agent for use according to the present invention, eitner alone or in combination with oflier 
wood preservation agents, is the so-called "metal oxide acylates", which a type of 
compound invented by Dr. Jacobus Rinse and disclosed, for example, in Belgian Patent 
No. 555,969. Netherlands Patent No. 104,261, U.S. Patent Nos. 3.087.949; 3,243,447; 
3.177,238; 3,518.287; 3.625,934; 3,546,262; 3,634,674 and 3,673,229 and Belgian Patent 
No. 735,548, and U.K. Patent Nos 1,230.412 and 1,274,718. The metal oxide acylates are 
believed to be able to react chemically with the hydroxy groups of cellolosc-eontaining 
fibres, resulting in the attachment of a metal awlate group via an oxygen bridge. Metal 
oxide acylates may be prepared from a variety or metals and it is also possible to prqpare 
metal oxide acylates contamine more than one metal in the molecule, nenoe, met:^ oxfde 
acylates may be tailored for the present purposes as hydrophobiziiig agents (ahuibuimi 
oxide acylates, such as alummium oxide tailate or alununium oxide stearate or titanium 
oxide acylates, such as titanmm oxide versate), biocidal metal oxide aqrlates, sucii as 
copper oxide acylates and zince oxide acylates, and fire-retardant metal oxide acylates, such 
as antimony'OSdde acylates. Further interesting metal oxide acylates for the present 
purposes are oxide acylates of chromium, iron, manganese, and zirconiimi. Silicon oxide 
acylates are also suhable. Hie oxide acylates are generally soluble hi organic solvents and 
may be foimidated f6r inqnegnation accordingly, in confonni^ with ^ above-meiitioined 
methods. 

The impregnation agents used according to the present invention ate sreferabfy so 
chosen that they are substantiaUy water-insoTubly fixed in the fibre structure, it necessary by 
combination with a separate agent unproving the fixation; Foar ejcampie. a water-bomA salt 
impregnation may be combined with a hydrophobization with an effective hydrophotaizhig 
aof^nt eiirfi ae ahiqjiojmn or titanium oxide acylate, 

e of the present invention is to provide fibres which may be used as 



substitution for uiorganlc fibres in various types of products, and especially, one object of 
the present invention is to provide celluioseK:ontainin5 fibres which may be used as 
substitute for asbestos in products conventionally containing asbestos, sudi as asbestos 
cement products and brake Ihungs, packings, gaskets seals and washers. However, the 
;r....«_at>j Aatii.iA.<..^i^ra:..:.i.T rthM oltn v.« used for a wide range of other 



impregnated cellulose^ntaining fibres may ^so be 
applications in whidi the modmed and improved pro 
One of the most important desired piotNirties of tl 



d properties thereof are desired. 

^ ^. of the modified cellulose fibres is an 

increased dimensional stalnlity, i.e. a minimizing of the tendency of the cellulose-containing 
fibres to swell under the ii£uence of water. For many purposes where the cellulose- 
containmg fibre is to sabsfitute asbestos, it is also desired that it shows a high degree of 
resistance to deterioration, which means that the cellulose-containing fibres should be 
sufficiently impregnated against biodegradation. 
An important finding in connection with the present invention is that the impregnation 

'- — cellulose-contaiiung fibres, improved properties with respect to the 

p „ ™-»-!- inorganic binder, such as cement. This is 
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believed to be the case especially for impiegnation agents which are capable of reducing the 
inherent capability of the cdDuIcKe fibres to attach to e&dx other via hydrogen bonds. If a 
sheet of the impicgnated cellulose fibres is formed, dried and the stren^ of the sheet 
determined, the less bontCne between the impremated cellulose fibres in the resultisf 
sheet, the more inert is the impregnated Sbre ana, it is believed, the more suitable for 
incoiporation in Taonranic bhider matdees and other purposes where the fibre is to 
substitute inorganic fibres, such as asbestos. . .... 

One advantage of the impregnated fibre is that it may be used as a subst^on^fdr 
tos in exlstlns asbestos cement-prDdudns machinery, sudi as Hatsdidc and 



asbestos in existing asbestos cement-producing machinery, such as Hatsdiek and Magn^ 
10 machines, but the impregnated fibres Is the tim of pulp fibres may also e.g. be 
incorporated in webs foimed on a paper-maiing machme. Thus, one utility of the 
cellufose-containinjg fibres is the application thereof as paitialty or con^letely inert fibres m 
the process descnbed in Belgian Patent No. 861,518, i.e. the fibre may be used to 
substitute, fully or in part, the mineral fibres used in some of the composidons descnbed. 
15 Thus, for example, the fibres impregnated with wood-preserving metal compounds may be 15 
used for partial or complete replacement of the mineral fibres m the carpet or floonug 
baddng compositions disclosed m the above. Other composite materials in which mineral 
may be wholly or p^ially replaced witii the fibres are roofing felt, wall paper, 
nated boards, brake linings and other composite materials of the types disclosed in the 
fe, as well as similar composite materials prepared by other methods, including dry 20 

^atcd fibres may also be used as replacemeet for glass fibres as reinforcing 

fibres in composite materials with an organic cinder matrix, such as polyester otq 
eposypolyester. In this case, a web or fleece of fte impregnated 6bK$ ia&y be either a dry 
25 or a vret method, using a suitable binder, analoguously to to the preparation of webs or 25 
fleece products of glass fibres. . . „. . j, 

As mentioned above, the impregnated celtulose-containaffi fibres may be produced by a 
process compnsing impregnating the cellulose-containing fibres wth at least one of the 
wood preservation agents by a vacuum and/or pressure im^cgnation technique. This 
30 process may be performed in a manner which is known in connection with wood 30 
preservation. The ccllii]ose-<oataimng fibres to be Impvegpated may be in any desired 
form, such as granulates, sheets, rolls, bales or, when the fibres to be :mpregnated are 
waste fibres, simply in the fbrm of pacer waste or cardboard waste. If the impregnation is 
performed in the same factory where the impregnated fibres are to be used in a wet process, 
35 the dcfibration may be performed inraiedfately subsequent to the impregnafion and without 35 
any intermediary dtying st^. The Jmpresnation technique may also be combined with the 
preparation of paper pulp, m which case, for example, impregnation withwater-boroe salts 
may take place at a stage subsequent to taking up the pulp on the wire, but prior lo tte 
drying. In ^s case, tta eqtiivaleat of a vacuum/pressure treatment may be obtained by 
40 piesKng the web to a low water content before it is passed through the imprepiatlng bath. 40 
■Alteraatively, impreenafion in connection with paper production may, of course, be 
performed by impregnating a roll of dried pulp In one ctf the manners descnbed above. 

The amount ofimpregnating agent in the fmpregnated fibres is usually at least 1 percent, 
by w^ght, calculated on dry fibre weight, and usually at least 5 percent, by weight, and 
45 often from 7 to 10 percent, by weight. , , 45 

When the fibres are incorporated in a composite material containmg cement as binder, 
the cement content of the composite material will usually be from 25 to 99 percent, by 
weight, such as from SO to 90 jpercent, by weight, and often from 80 to 90 percent, by 
weight, and the amount of the impregnated cellulose fibers may typically be from 1 to 75 
50 percent, by weight, more typically from 5 to Sqpercent, by weight, and often from 10 to 20 50 
peix^nt, by weight, of the composite material. TTie composite matcnal may, in addition to a 
cement-binder, contain other inorganic materia], such as puiizolan, Eor example in an 
amount of from 2 to 20 percent, by wei^t, calculated on the weight of the cement, fly ash, 

55 Other composite materials with an inorganic binder whidi may be made using the 55 
impregnated fibres are material in which the binder is a calcium silicate or plaster, ana the 
relative amounts of these inorganic binders and the impregnated fibres may be the same as 
statwi above in connection witi cement-bound composite materials. 
Composite materials incorporatiag the impregnated fibres njay also contain both an 

60 inorganic binder and an organic binder. Especially suitable organicbindeis for this purpose 60 
are polj^er materials constituted by solid discreet partides^or^fibrra^havragjpolymer at 

which is „ w 

detail ra above-mentioned Belgian Puw - - 

65 composite materials also contaming an inorganic binder is usually from i to 30 percent, by 65 



weight, calculated on the total weight of the composite material. 

In accordance with what is stated above, a process for preparing a composite material 
using the impregnated fibres may comprise incorporating the impregnated cellulose fibre 
material dispersed in water, and when this process is used for preparing a, composite 
material containing an inorganic binder, sudi as cement, the effective retention and 
fiocculation of the system is obtained by using a polyelectrolyte, in accordance with the 
piindples disclosed m the above-mentioned reference The polyelectrolyte is preferably of 
the neiitial or cstionk: type. Accordingly, one aspect of the present mvention relates to a 
composite material comp&ing the Impregnated cellulDse-containing fibres and additionally 
comprising a polyelectrolyte. A polyelectrolyte may also be a lusefifl floreulation agent in 
the composite materials which use an organic binder, vide the disclosure of the 
above-mentioned reference. . ... 

When a polymer which is film-forming on heating is incoiporated m the composite 
material also utcotporating an inorganic binder, a suitable method of preparing such 
composite materia! comprises subjecting the resulting material, after the shaping to the 
desired configuration, to a treatment eliciting the film-forraing properties of the polysasr. 
The treatment eliciting the fibn-forming properties of the polymer may bejierfoimed after 
the curing of the inor^nic binder, or the treatment eliciting the filra-formmg properties of 
the polymer may be performed prior to curing of the uiorganic binder, and. subsequently to 
the eliating of the flim-forming properties oif the polymer, the amount of water necessary 
for curing the inorganic hbider may be added, whereafter the final curing inay be 
performed. Another possibility is to combine curing of the inorganic binder and eliciting of 
the filro-foiming properties of the polymer in one treatment, for example in antodave, 
depending upon the particular binder and polymer used. ^ ^ . , ^, ^ 

When composite materials using the impregnated fibres and Y*h an moraanic bindw are 
produced by a wet method, anofter posatbily for obtaimag mmreved (%ealon of 
impregnated fibres is to use an oil as dispersing aid, possib^ oombmed with the use of a 
po^lectrolyte. The oil may suitably be a non-drying otI wtnia may be added to die fibres in 
the form of an emulsion. . . , „, j, . . , 

The impregnated cellulose-containing fibre materials may be deflbrated by conventional 
methods, for example wet deftbratian in a pulper, or dry defibiation. 

In the present context, the term "hydrophobizing agent' is intended to designate not 
only agents vrfiich impart true todrophoWa^ to the treated fibres, but also agents which 
change the properties of the fibres in direction from hvdrophilid^ towards hydrophohicity. 

In the present context, the term "cement" is intended to designate both portland cement 
^pes and the other inorganic cement types. 

EXAMPLE 1 , . ^ 

Unbleached sulphate cdlulose fibres in sheet form were impie|naied with a OCA agent 



The spedmen was evacuated to about €D mm Hg with a water let air pump and was 
left fm 20 minutes in the impiegoatinE liquid, whereafter the pressijfe was raised to 
• • ^ =--11 was left for a further 20 mhuiles. 



n<a evacuated to i^ptosimateiy 60 mm Hg, and the pressure vras 
atmospheric pressure. This iTcle was rnieated 20 times wnhfn 20 
lafter the speomen was left for a farther 20 nunates at atmospheric SO 
iting Equid. 



The water content of flie fibres impregnated according to method I or H was determined 
by weighing during drymg until constant weight at lOS°C. ■ a ■ 



in quantity of impregnated fibres of specimens I and II were Deaten, tnatis oispersea m 
r, by means of a btender. Specimens were taken oat for washing out experiments. 

wasiiiDg out experiments were performed on the beaten fibres impregnated according to 

method I or uhy the foUowiag two methods: 

A. Washing widi hot water (30°C) for 2 hours under simple stirring w^ a propeller, the 
fibre concentration iOoB approximately 2 g/litte water. 



B. Washing at 20''C for 24 hows with a catcium hydroxide ariution at pH 12.0 under . 
simple Stirling with a propeller, the fibre concentration being approonmately 
10 g^tre solution. 

5 After the washing experiments, copper, chromium and aiBenic contents were determined 5 
in both the washi^ liquids and the washed fibres. . 
The water concents m specimens I and II and the results of weishhig of fibres are listed m 

^ The res^^ the detenninatioi» of the copper, chromium and aisemcoQotei^ 
10 in Ikble U bdow. The figures are in mg metal per g diy fibre used. lu 

TABLE 1. 

Fibra impregnated eecordittg to Method I Method IF 

Water content in fibres 37.1% 58.9% 

Beating of specimens (moast) 100 g 50 g 

. in water 200 ml -in 500 jnl 20 

In diluting the beaten spechnens for the washings, tiiefe was corrected for the initial 
water content of the specimens, and ^nnrKntratinns nf fihTEs in 

25 washing liquid represent diy fibres. 



Washing A 2^1 g/1000 ml 2.12 g/1000 ml 

Washing B 536 e/500 ml 5.14 g/500 ml 
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The determination of the copper, chroinium and arsenic contents m the fibres shows that 
the fibres were impregnated equally accordina to the two methods, and th^ there were the 
same proportions between copper, ehroraimn and aisenic jn die fibres as m the 
impreoia&ig Uquid. The total impregnation corresponds to an uptake of salts of &om 8 to 
9% of the weifiht of the fibres. ^ j ^ ^ ^ ^i. „ 

Id the washing experiments with water according to method A. part of the wpp«; 
chromium and arsenic contents in the fibres was washed out. mostly from the fibres 

'^a'^.^i^'^^^^^^'i^^ hydroxide soluUon according to method B 
prartiMlly no copper and little arsenic were washed out while approximately as much 
ehromimft was i^ed out as in the waslung experiment A. As regards duromiiun agam 
most was washed oat from the ffljrcs which were impregnated according to method I. As 
reeards copper and aiseiiic, the dififeiaioe in washmg out fioro the fibres impregnated 
areordine to raetbod I or D was so little that it was within the rnicertamty of the ejroenment. 

aieets of sulphate cellulose fibres impregnated with a CCA agent as above m tile manner 
descn^ed above were _defibrated in w^^^^ 



described above were defibrated m water to yieia ij^w sospcaMoa. i«<> «=.i^xo^w» 
reauired about 50% more beating time than the defibration of con-esponding untreated 
^ets After the defibiation, the suspension was converted mto shcete on a laboratory 
and dried in an 'oven at After drying fte '^'J«2e,sheete^?w^i 
nmdi less sttength than - corresponding sheets made &pm untreated startmg fibres: the 
K ctffiic sb^ made from &e tapJegnated material could eaa^ be drawn fitom each 
other and showed virtually no coherency oKcept that resulting froro the entangUng. 

S^I^S^iron Microscopy (SEM) on Impregnated I^res^ „™rHini ta 

Various.sorts of fibres were impregnated with various impregnation agente according to 
various methods, as stated in the below scheme, whereafter SEM iras perfonned on the 
fib?es a^d the intents of S, Ca. Cr. Cu and ^ were.^tetmined by X-ray Emaly«s. 

The determinations show that there is no significant difference between the degree of 
imprM™ the iniddte of the fibres, at the surface or in between, which mdicates that 
S^im^Sting agent penetrates into and is evenly distributed In the ceU and not only 

""^fiilitn* 6 Md7^ow the effect of pressure Impregnation. Ejcmataeois 4 and 6 show 
that the impregnation is improved if die specunen >s evacuated before the pressure 
irapregn^uou la 1" ^ ^ ^ indirate that the impr^nation is impiov^ to a 



i^M Stent by appl&tion of longer acting evacuation than by application of a higher 
pressure after the evacuation. 
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in a solution of 7 parts, by weiglit, of Rigen ffiegistered Trade MarMSU rfluoiatacMor- 
omethane) and I part, l>y weififit, of inetaloxide acylate containing 30% of white spmt. The 
5. strips were dried in an oven at lOO^C ibr one hour. The roetal (ncide acylates used were 
thanium oxide stearate (D-I4-00), zinc oxide versate (E;1^80, conlaimng OpW of 
white OTirit). aluminium oxide phfiialate (C-10-70), alumimum oxide stM«te (C-W-70) and 
aluminium ojddestearate/phthalate (C.10/14-70), all supplied by MOACOS.A., Ediaflens. 
Switzerland. The impregnated pape^ strips, with the exception of the stnps treated with arc 

10 oxide versate, showed hydropboblcity, especially the specimen impregnated with titanium 
oxide steaiate, and all the xmpiegDated paper strips, including the zinc oxide versate- 
tieated strip, showed less elongation upon dipping in water than the controls. 

The strips wei« delibr«ted by beating in water in a blender. The zinc oxide 
versate-treated strip was defibrated as eanly as the untreated strips, while about 50% . 

15 longer treatuig time was required for the dcjibtation of the other metal oxide 
acyfate-treated strips. Alter the defUaation, the pulp of aluminimn oxide phthalate-tteated 
fibres was converted into a sheet in a laboratojy sheet former, and the sheet was dned in an 
oven at l(XyC for one hour. The resulting dried sheet showed considerably less stren^ 
than a correspondu^ dieet made of nnireated fibres, indicating little or no chemical 

20 bonding between the fibres. 

EXAMPLE 4. ■ , ■.• 

The sheet of the CCA agent impregnated fibres made m a laboratory sheet former and 
thereafter dried (vide Example 1) was dipped into a solution of 1 part of titanium oxioe 
25 stearate (D-14-00 from MOACO S. A.) in Tparts of Frieen Sll for one Mcond. TleieaftBr, 
the fibrous mass was dried in an oven at 1CI0*C for one hour. After the diying, the ina|en« 
showed esffiellent hvdroohobio Dronerties, in contrast to the CCA agent nnpreKoated Sbies 



■ 30 EfCAMPLE 5. ^ . ^ , , 

Sulphate cellulose pulp was impregnated with the CCA agent as descnbed in Example 1 , 
by method I. The impregnated fibres had a salt content of 5%, by weight. The resultmg 
impregnated sheet of fttiie pulp was defibrated in a blender and, to the defibrated 
siBpension in a quantity corresponding to 40 g of dry material consisring of impremated, 

33 fibres was added I60jg of ceniejit (super tapid). Hie quantity of water pr«ent was such tot 
the total content of onF matter, cement + fibres, was approximately 1/2%, by weight. The 
suspension was poured into the chest of s {jheet-fonner, and immediately before the water 
was suctioned off, a polyelectrolytc was added in a quantity of 0.04% , calculated on the dry 
matter. The polyelectrolyte was in one run Prodefloc CI and in another Prodefloc N2M. By 

40 suction of the water, a siKeet was produced having a thickness of approxiinately 3 nun. The 
Aeet was left for curing in a plastic bag which was closed so that no water could evaporate 
from the specimen. After curing, the ooard was judged to have a tensile strength about 
equal to that of conventional asbestos cement. 

45 EXAMPLE 6. 

Using the same process as described in Example 5, but using 80 g of impregnated fibres, 
calculated as dry matter, instead of 40 g of impregnated fibres, a board having a thickness of 
12 mm was produced. 

Example 5, but using 1^ g of dry n 
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drying at 100°C in an ovea. and when the boaid had dried to constant weidit, tbe 
temperature was raised to 200°C, and the board was kept for 2 nunutes at 200^ After 
cooune, tlie board was moistened again so that the cement could continne curing. Af^ 
curing, the board had an exceJlent tensile stren|th and a tight, smooth and beautiful 
surface. A similar experiment was performed usmg a smaller amount of water, viz, a 
water/cement ratio of approximately SO. A similar excellent result was obtained. 

EXAMPLE 9. 

Sulphate cellulose pulp was hnpregnated with fKe CCA agent as described in Example 1, 
method 1. Hie impregnated fibres Tad a salt content of 5%, by weis&t The resulting 
impregnated sheets of fibre pulp were defibtated in a blender and the defibrated suq>ension 
in a quantity corresponding to 8.5 g of dry material consisting of impregnated fibres was 
admixed with 66.5 g of cement ^fid), 30 g of amorphous siUca (By a^ &om the 
production of fenosiGcon) and S c of a powder of epoxypofyester (55%. by weight) applied 
on 43%, by weirfit. of TiOjffi^S.Tiy weijjit of BaSD*. particle size fcom 30 to 80 1*. Water 
was added so that the oonoentration of diy mauer in the resulting suspension was about i% . 
The suspeanon was pottted into the chest of a laboiatoiy sheet former, and immediately 
prior to sucfionlhg off the water, 0.5 of Prodefloc N2M (a polyelectrolyte) was added. By 
suctioning off the water, a sheet was formed which was allowed to core for about 12 hours. 
Thereafter, the sheet was kept for about 1 hour in an oven at 100°C and subsequently for 
about 15 minutes at 220°C. Tlie resulting board had a smooth surface and showed uniform 
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fibres, which are impregnated with at least one agent selected from alicou and metal ana 
oxide acylates biocicbilly-active metal compaunds comprising a metal selected firmm copper, 
mercury, chronmiifc, tin and zinc and a binder. 

2. A composite material as claimed ia dam 1 wherein the fibres are in the fbrm of 
discrete fibres in dry or wet state or in the form of sheets, rolls, baira or granulates. 

3. A composite material as daimed in claim 1 or claim 2 wherein fibre bundles, saw 
dust, wood (5iip, wood wool, or synthetic cellulose fibres arc used. 

4. A composite materia] as daimed in any of claims 1 to 3 wherein the agent is selected 
from copper naphthenate, CCA agents, CCP agents and other copper-chromium 



A composite matniafas daimed in claim S wherebi (he hydrophobizmg metal «dde 
aevlate is an aluminium oxide acyiate or a titanium oinde acjdats. 

7. A composite material as daimed in anjf of daims 1 to 4 wherem the metal ojdde 
aevlate is a G 



unpregnated with both a biocidi 
flame-retarding metal oxide ablate. 

10. A composite material as d^ed in any of daims 1 to 9 wherdn the binder is an 
organic ^ol^er^^^ inaterial as daimed In any of daims 1 to 9 wherein the binder is an 
inorgam'c binder. 

12. A composite material as daimed ia any of daims 1 to 9 wheneln the bmder is a 
combination of an Inorganic and an orpaic binder. 

\ composite material as daimed m any of claims 1 to 12 containhia a 



14. A compoate material as claimed in daim 1 substantially as heidn described. 
' -Mocess for the producdon of a eomposite material at daimed in dam 1 
y as hereiti described. 
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16. CellulQsesMmtainingmaicriabBsddSiiedindaimlwhicharc 
silicon 01 metal onde acnate. . . 

17. A piocess for tbs production of matenal^ as claimed m daim 
Iiereiii described. 

ELKINGTON AND FIFE, 
Chartered Patent Agents, 
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